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(54) ARTinCIAL BLOOD VESSEL AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to obtain the lumen surface of an artificial blood vessel having an 
antithrombotic property and tissue adaptability in combination without the dislodgment of an elastin layer even 
under blood bloodstream for a long time by providing the lumen surface of a tubular artificial blood vessel base 
material with an albumin layer and the elastin layer. 

SOLUTION: A soln. of albumin is packed into the lumen of the tubular artificial blood vessel base material and 
heat of 50 to SO^C is applied thereon while the base material is kept rotated; thereafter, the albumin soln. is 
discharged to form the crosslinked matter of the albumin within the wall surface of the tubular artificial blood 
vessel base material and to simultaneously built the albumin layer on the lumen surface of the artificial blood tube 
base material. An elastin soln. prepd. by adding water-soluble elastin to a buffer soln. of pH=4 to 7 is filled into 
the lumen of such artificial blood tube base material and the artificial blood tube base material is rotated in a 
circumferential direction while the base material is held horizontal in the major axis direction to built the elastin 
layer formed by subjecting the elastin to core servation on the albumin layer. The elastin layer is thereafter 
crosslinked, by which the albumin layer and the elastic layer are built on the lumen surface of the artificial blood 
tube base material. 
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'imtth AIM'S. 

5:7j<t L<{i^ffi?gtcMLTii]g*<l~5 oaft%lc^r 
SWI^T-JaX-fCJ^^SSr^S L 1 - 1 0 0 r p mCOlHUKiS: 
T'EIfeS-e-^A^^ 5 0~8 0-CtfOI?fc5: 1 r5i~5«^SJot 

ifiti, 3 5~7 0X:{CT0. 1 — 1 0 r pmoaSTU 

t.t<{i^«?gt^ftLTO. 1-1 oaft%t^i.sij^ 
Tli»Uv:?§?S$:rtlSt3E:«L, X7;?.^yB&^fS$ 

>'iifcX7X^yJi^l8^-tSc: 1 

[ if 3 J 's-i!k<r>KLmmm(D\Hmz7ivr s y 

l)Si]-^TllD;t./iji?gS:^«l, 1 ~ 1 0 0 r p m<OIlIIEjgc 

t'Il]lK$-li:^*^'4. 5 0-8 O'Caim: 1 ^-5Btm;t 

mrj:7)V'y<ymw.m\i!.L. mzmmmij^ 
i>L<kmmLizni.xTm.¥o . i-iotti%tc^r 

JSL, 4-8 0-CT'l-2 4B$ra^jStT'g*^<7)AlJt 

'ff1^(7)AXJfll'ffaffO|^)BEii±tl!StSr;P7'$ y^S:}^ 
^Ltz'ik. i$l=tti7)Aljfli'gStt<7)rtK(c*v§ex7X 
^ySrp H = 4-7i0^ffi?gtC*tt-Cgijg*U-3 Oa 
ft%lC^l.fiJ^Tlrax.y'>:X7X^y^JR$:4X:W±3 5 

'cm\<zx-mt. wmmxxmm^im^mz 

7|<¥t«H^L^*^%, 3 5-7 0'acTO. 1-1 Or 

p m<r)m.x'tm^<r>Ki.mmi<^nm-f}mzm^^ 

^X, 7)Vyiym±.'<ZS.yX^y^nT-k)i'^--yB 

y^^fz:t.yx^ymimmL. m.<r)mm^m^L. 
mz^m\t:Ai t, u < i,mmmi>zn lxo. i - 1 o s 
&%i,zt£hm^x'm^Lt:mmmL\,ziv^L. x^x 
^ym^mm^'thz.tizX'yx. '^^(T^Kummi 
<r>n^m±.\iZ7ivr^ymt:3^7x^ym^mmthz. 
t irt#mti-i> Axji©«7)S?3t:^rft. 

^fs$ ixx^^umm 1 ie®<7)AX]iii't . 

[it*^ 5 ] ^^<0AIm'i=S«^0[*]B*EJ^^cT;^7' 



5-20 m^x-n I tmmizii ttzimM 

imm 3 r/i'T' 5 ymmsmrfuy 5 vi*^ 
TOUT'S y*»^.^i>ii*^ 1 laKoAum 

'S, IS«JS2X{i3feKi^AXil'tc7)Sji:fra. 

Bgttx--K>'=if'(fc-^!|?!iT-$)^ii«3S 1 leficoAUliilf. 19 
iHm 2 Xli 3 iem<7)AlJi'i<0|?jg:^a. 
im^8] X7;^^>iiai^7]<i§14x7A^>tcii 

u<iit hs^ox^y^^yjfsftiiirjiflaLT 

^#^)^^l)a-x7;^f-y^> L<{±/8-x7Xf-y. x^ 
S: r^l-* 'J xrJ' y-;PS!ia LT#<oiX& /e -X7 
*^{iX7Xf-y$r^J!iaLT*^tttUc 

x5x^ysrm<.^i.ii^iaiiefsc7)Axj(iiif, mm2 
msm9] X7;^^yii*^'*^ttx7x^ysr3r 

[ a^RiB 101 X 7 X^yJiAS>-'T;U7-' t H-fb-^ t 
L < «i*?§tt^ttlttx*rv-df-ft-&ftfc: J: o xms^ti 
TV^|,if^IIl|^®c7)AUIIl'g. f«*«2X(13iE«iO 

AXjflL'gcr)Sjt:^j£. 

[i«*3Sin 'smxxmmm^mmm 

^fiiciaiitSttcOTkrlgttM^ Lff LtB Lfiiygt J: 

mzx^x's^t tfz^. mmmtx^ummt i 
tzi,<7)cr>ui'tii)-x'$>tm^m 1 sm<^Ai.m. i«« 
Jl 2X{S 3 iBSj^Axjfli'ffcosiiji:^^. 
[19^ 1 2 ] 'sm<r)AJiMsmi^i)<'^mmmm 

fttt L/.:t<7)-C'ftl,iB^lieft<7)AXj([if, iS^ 

I 'mm 1 3 ] '§^o)KLmm^^^ ^j^u^y. 

;K'Jx;^t;1/. t L.< ti-trij r h 7 7;P7l-DX^u>'T' 
fc^.fS^JSlifiKOAlJfll'S. ii*«2Xfi3ie«<OA 

im^mi 4 ] *j§14x7;^f->-5:3T-feyP'<.->'3 

y^iti mmii^ p H = 4 - 7 (/)mmm.X'h h 2 x 
[000 n 

mLx. ±^M.'Sffyj<^f^xm'mmi^z^m^ixhk 
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[0002] 

i,zm^fix\^h<nti^m:hh. /hPSAXJt^-c- 

[00 0 3] i/c, ^yi-y-^^y-'yyX'i^-)l'ltz 

i}K t}L5mmm<mi]2,^mxm.mmLx ito 

M^t h(r)m^mm(Dm^mz^^^?,:cyxi-yi]^ 
ii}im^tim6'^izmix\,^hztiz^st. x5 

xi-y^aT-t)U<-=y3y^-\tfzim^^t^:itx\ 

mmiz^^-timmt wim<^^d:7tmmm-^:^y 
xi'ymmmx^i>zbiM.tiii. ^mm.'f-oe- 
1710 9 smzx. -^mm^i^^j:&Axjm^m 

iWiTjitfZ. 

[00 041 Li}^L^ijif>. ClcOi^^^rffiTlix^X 

^ ymm < , fi^rajflisiETtc ^^^ti^t mm^ 
ij^i^sis.m^'^mmmt^^ t^^^^t^^o mmi^ lx 

V^S. tfc. fffilcx7Xf-y5:ffli^7tAXJfli'i=T'(i. 
ItRHFO 3-4 1 96 S^^iPmeaVO 3-2 5 4 7 

7^'jyga+tx5xf-vsrii^tfi!agUct>tfOT-*>i. 
/c*, mm^tifcmmmii:^y:^^yt-^mm 

yii.^^tt?>im'scom^WLmmtii±^ <m 
'ikm^j:hu xyx^ym<r>E.d:7tm^i:^mit^ 

[0005] 

[f6Bfl*«)»^LJ: a ttSUffl] 5fetc, i^fIS^O 6 - 1 

7 10 9 5^x'm^sUzAxA'sm't<Dwm.-nmi>zi3 

\<^X\i. AXlflll=a«T'^&l=«<7)^figffiB§i:X7Xf- 

yxi,iAJjsL's&M<Dnmm±t,zMmfz ^y-yymt 

L<{i-fe'7f-yli:X7Xf-yi:(?)iSftfi*«®<. JfilSS 



-^xhJ^yx^ymmm-^. mmittmm-^ 
i/j:m^^-rtziit:Bmt-ri>{,<7)X'hh. 

[0006] 

[i8IIS:<!?^*t- l.^>:J6(73#^ia] 5felC#IS¥0 
6-1 71 09 5^-ClB5^t^^AUfll^&t/-?-c7)S!^:tr 

ffitcfev^-c, 'i=^^o-&jSffliii*>'^^?.Axifli«=attoi*i 
^&m±izmi^xii^i^mmucziy-yymt u<mr 

5f-ySiO±lcx5X^>'iiSrflll|-t-S.<^TJ±=6r<. « 

i^zx-oxmm^tifzTii-riymimf. z<7)±i,zxy' 

<0g^5-«#Lx7X^y<7)S!»*S-;g»iSl$^$-ti-S^ 

t mwibthAxmRx/^<7)mm.-fimizm-ti 
xhh. •t^j:h-h. '§mAxM.'§m<D^i&m±i,z'jf 

t iiTfVy^ ymt:iiyxi-ymc02mi:^-tlZ 

[0007] *^Bfl*^>ii. mnmcrimmni. wra 

ym'$>l7XJiy^ym, yji-i'S.y. *j'Jy. hx 
^=Jy. 7)V^-y^h-fMzLi}^f^j:\^mm.<m 

V^Sa^t'J>0, (Norman T. Soskel. Terril B. Wol 
t. and Uwrence B. Sandberg, METHOD IN ENZYMOLOG 
Y. Vol.144 196-214 (1987)) , |HiatCiEfc4<ttSe{}T' 

h I Tiur iyb -iS7Kffi2f^fflT-ft»^r€fOtt$: 

^■tzt?:M.\'^tzL. mizmt:mbx:^mim.t 

Uzmr>fz, 
[0008] 

imcommmm] :^mnx'^mAX!SsL<wmm 
ffii^&t>'i^Kffi±tr;wys ym^mm-thTmizi5\,^ 
X, 7)i'fiymmzMx.^^ii5 0-8 ox:mt 
K. E^m.im^^i>7}]^y^Siym^(r)mmz{,i:h 

ijK 1-10 0 rprnt^m Z(^m^ii. SJS*< 

m-^'i 1 7/uriy*<mii$^tff7/\^y's. ym^miy 
ti^rv^ ^tm&tfh t r;py 5 ymm'pizm&i}^ 
m. L^-f < mm x^ftriv-r 5 ym^mmm^ t s 
fz^xh i>. tfz. iHiSEaLg*^ 1 r p m^mx'h itr 
fv:rs. ymm<AxM.'smmm-^mzm'^x 

Lt ofz)!bATsM.'Sm^<r>[H1&m±izi^-^j:T/l'ys. y 

m^m^tizt-f}^x'^^j:\'^L. (iiiEj$js*n 0 0 r p 

m J; 0 jIv ^ h . TJl'Vi yjiJg*^ AUflLta^JOJ'l-Mffi 
tci^ffL, AXA-gSttcOrtK^ffiitc-H^^re^or 
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[ 0 0 0 9 1 i/c, i?-%m:'^W))aj&mm<r>fm. 

y $r AXJtf ««<OSffli*iS.t^p«>lKaffltc-if?t t L < Ji 

coo 1 0] t^i. *f|BBTfflvM,ci<^)T'isr;i/r 

r l~5 0«4%t'J)l>c:i:*^mLt^ Cicoaiti. 
n^tiXi,mm^'¥(DT)\^ny!Sm^i&^^ 

tzibn(>tifzT)iriymcoimt^i&< XJimb ix 

[00 1 1 3 :^^m<r)^xmz}5\<^x7Ji'y ^y 

Ttv^t-^'^7iimitmm^:c^^i^it-^mmmx' 
)i'mi^)m(7)miT<otmmbR!^x'^. trz, mmm 

ii^(>M^m&mi:4-llt:iib±i^sUL'^l,zm'>ayy'y 

-f Tyxi:mzbi)^x'mizm i< . mniTi-^ 

-;l/EX-6 14, T-^3-/WEX-6 14B. t-?-3 
-;UE X-5 2 1 (:^;y■fe^blS:l^ (ft) 18) '5rif**<t 

[0 0 12] t^c, :^^mX'm\'^lZb<OX'^l:r.yx 

i-ylimzmML^j:^^i}\ 7'^Ai)M**X7X^y, 

xi^'^Mi^x^x^y. t hfl$4*X7;^f-y. th 
:*:iiM*3feX7Xf-y. hMIB^)!igi*x9;^^y=5r 

1tlcL7ta-x5x^yt,L<(i/3-X7>;^y, t/p 

ftvjii' y-/l'mml.zX':,xA(mmzttcK-xyxi^ 
y. ^ri^y^ :j^yx9—^^£iL<mmx'^mLA(.m^ 

(cUcx^xf-y^'y/N-^'K^t-AW^.iil.. +T't 
ffl«Jija^ttti)iJliit£14<o..S-Ch hAS!)M**x7;^^y 
tL<J±t MB!F^M43ftX7>^^y*«ll*L<. -ec^ 
ffl4iO»*S{i^BHt'ft . X 7 x^y (i^o6*gi5fi[ 
t mii<^mAzX -yXm-T S y KSB!t*<^^ 0 . t h 



AiiiM**x5x^y t L<Jit MS^ijM*3fex5x 

^ y<o#t s T s y east-Jilt fcs?«g^«iBS:¥it 
{=T'^Sit«>. m.<7immm.^3\t^zLm\^b^i. 

hixh. 

[ 0 0 1 3 ] ^HBj-C'fiM-tl.^tttOAXlt'^ 

m^im^mwm'^-m^'itm^(r)^^=^h^^nf.z^ 
mmmhtzif^. mm^*£ii\.zii^^m^ti 

nmx'hhzbt'^-zmx-. ^<nMmbLxi.i. ^ru-^w 

9y. jjfjxXT/l-, 4fJf-h77/I':tnx^uy/i:i:- 

)vny^^m\,zm&-thfz>^<.z\i^ nmmff^wmt^ 

iHT'Jir;i'/5 y*«rtKfflw!l^i»iHllBltcA oa^SSv^ 

ry;;?-^*A^'t#f,iis/ia6T-j)i. , 

[ 0 0 1 4 ] if^. «<*cc0AUIIl'ff«ffc7)l^Kffi±C^ 

iftim^y" 5 y«±ic*^ttx5;^f-y Sra r-t/P'v- 
v3y$-ti:SXgl;fci^T, 7j<^14x7Xf-ySr3T-b 
yK-i^a y$-(i:l>^ff?M{iP H = 4~7<^IEHcot, 

<DX'htnt^<mzmmiUj:\'\ 'pxi> p h= s-cj/E 

^J-^:IS««g«:j^^'x yir/^x yig-^ h 'J 

^'xyK/7j<i?ftrhh'J'>Ali®?S, g^K/»K-^ 

hU'^i.^ffijR, 'jy^ffjS, 'jyKi:*5g;&'J'>A 
/'J ymim-i- h o ^j^mmm, ::]^^m/yi<.miti- 

h U^J^mmfm:b'i}^m^:iiyxi-yia7-itil'^- 
>'a-y^^hcoi,zmix\'^h. >rn«i7jcr^ttx7Xf- 
ymwAij^z (Dimizh h fz»>m.mz^miitz:ii 
yx^yifim^-m^m.m<.zt'yx^-^L. mm^ 

< , ^7-^)VK-i^ayifi$li'&'thtz>hX'hh 
b^lhixh. 

[0 0 1 5] trz. m^:i^yx^ymmmmmm 

thmii. pH = 4-7<?)«afafc*tLTl-3 0Sft 

%ff)m^x'm\'^^zbi}^x'^&. z(7)mmi.. x^xf- 

ycomm*^ 1 fifi%J: OflS-rrs 1 7K^1tX7X^y*< 
3r-b;i^-i/3yLII<, 3 0®fi%iO«K*W 

ri.t, ?i?S+-CX7X^y(0Sm«:*^)gJi!tt-C^^l.^c 
y>*^AXJlii'iortBSffl±tcm$iil.X7Xf-ylic[HI 

yS:riT-byP'^-x3y$-«i-Siag{i, 35'C~7 0'C 
mt L\>\ ^c?)SA<i3 5'C*}l«0ffifflt-Ji*?§ttx 

L . 7 0 -C J: 0 ^a«T{i*>§ttx yx^ yf)^m3m. 

[00 16] ^7t, *?§ex5xf-y$:r;i':/$yffl$- 
iftttJt AXJlli'i=S«<ortKffi±(cJ^-tc a 7-fe/i^->' 

i}K X7X^y7kj§?g$-?EiSLfcAXJfll'g=S:#^:fr(«nt 
7j<¥{c«<3=5r*>''o. rtg2~6mm<^<:0AXJlllWT'{in 
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mmz 0 . 1 ~ 1 0 r p m<7)mmsmT&i)-tz^^^ 

[ 0 0 1 7 ] Sfc. t^*«7)AlJlli'SS«<ogffli*iat/f|*I 
Kffi±tcr;P:^$yii:X7X^yJ15:Jg«Ucflfc, 7j< 

$Sli§l!ftK^fliir;l/3-;Hi, #tllS«L^u*J^^'j 

ajs?s«i. mzm^iiUj:\>w, oymwmm, uym 

?g i L < Ji4a:ftS7Ktc>^ tXO. 5-20 
COO 1 9] 

<mwi<^mm.r/Am.'§<Dim>^i^m7>uy s >' 
m^tsmm 2 s 1 0 m 1 tsistc-cjwsi 

I. 7;\^nymmimifz, ^v:c^\yyTU7^ 

$5cmlCfl]BfL, rtfI4. 5inin<^, S$ 6 cm<0;>y 
xmim^\iZT)V^\ymWLQ. 4m 1 $r3liE«L. j^'J 

ft. t-:?-?: 1 0 r pmC03$JSt-lH]«S$-«l-^*<«i> 2 0 
^^0i&«£S-6O"Cfc:ailSftUc1^, 

mt\<r)r)vr\ y'lmkm^ \.KiAmw^m},z7)v 
y^ym^WkUz. 



(5) #ll¥9-l 7 33.6 1 

[0020] <Js:(c^^;U^-yUT;UT t K 2 Oaft%SI?8[ 
(ft^tMaSS) 5 m I \,zWf.^Ui. 1 0 Om 1 i: L^cS? 

ISS'MjSO .4ml ^ixix^^st^KtzKiM^nrnz-^t 

tat. 5 0-acTl 2B$^|§L. aglSS'JSrSfaiUc. 

»>xlrlS^a-X7;^^y (X7>^^y • r 
uy^'-ytt^) 150mg$rpH = 5. 2 iCliS? 'J 

vkztksx? 'J A/ ywmz.-f y 'J ^j^mmm 

1. 5m UcS»UcX7Xf-y*jM0. 4mll:± 
IBT1l';>ny::AXJlll'SrtlB(c5t«L. S^U n-yfeS-JR 

;?.S!<^t«c?)?&ftcO+lcJfAL^«fL;t. 
[0021 ] ^-:J'-cOf-^y^'t?&mSrIXft{t5rp 
mtOilST'^-^-SrBlE^-ti:^*^''^ 6 0*C(c 1 2B*S 
MLr;l^y5 >-«^rtie{cll^LJtAUfllf Ol^Mli 
±{cx7Af-yS:aT-fe;l''<.-x3y§-ti:;t. 

<7)mm^±»>. '§\^<r>mmii^x . o. 4mg<o*^tt 

X;K^i/?|?jiS'J (t:>-3-;PEX-6 14B. -?-;<f-fe^l: 
(ft) if) €rpH=7. 0c7)Uyi^»?S0. 4 

m 1 izmirz7iimmi±mx''i%htifzAxm^mz 

^«L. 5 rpmoast'^-:?-^Ei|B§i*-:5r,!^/s,6 

0'C^^T2 4^ra3?1iK^5Sr^fv^. AlJlill=a«rtlBffi 
tryl'T'SyStx^X^ylSrlJSIIL, Igco^^'j-fe 

•jy (W3t^ m) m mm) i^mkm. {^^m 
m:im)m) i o o m i izmmuzmmiz sn^iars 

[00 22] tfz. itmmtlX:i^>Jx^uyTi'yi^ 

u-hmmmm<i> mmzmA.fiAxM.*emtt:^ 

^ScmtWL. 5mm<^, fi$6cmC0;>y 

yxmMM's^zmmL. 'yi^^m-^yi-ym^ {mm, 

US) 8mgS-i;>'l!«»tS0. Amlizm^Uzm 

mi:3o°azx^mL. AJM'§m^z^-9r^-mi. m 

4°Ctc3B#H^t>, Hf7f-yl$:AXlfiL© 

%mm (^mmi) sm i {=j3E*^iiD;t i o om 1 1 

t/o?i?li^J?MO .4ml i:±BX''i^(>iifzAJLA'S[H 

miz^mi. 4x:izx 1 2i^^jgL. anifflSrSfjuL 

[0023] Ml^T, '^i^Wmma-JiyXi-y {j: 
yX^y ■mr^y^) 150mg$:pH = 5. 2 

^mmSLQ. Am\\zmf^L1^:!iyX^y:mm±. 

tix-^titLfzKLmp^mzim l . ^ n - ymiSL 

^—^-\,Zi.-:,XmX'%hX0l,ZLtzxhM:<^'^ 

mXLWSttz, 

[0024] ^-9-<n^^ •/ tj&ft^KftJtS r p 
m<r))$St't-:?-$rllllE$-ti-^*<'^6 0*C{wl 2B#^ 
JP» L-b'7 ^ y/i S: I^Ktcil^ L !t AXlIll*t<7)|*lKffi± 
tX7.^-?->'2r3r-b/i/'<:->'3 y$ii-7t. ^-9-<n 
(HUE^riha'), f rtcD?S?g$rjSt. 0. 4mg<7)7|<}§ttx 
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I tc^lJ?L;t*^}B[$-±ie-C'»^,<i^AXJlii'ffrtKt:5t 

> (mi/(jmm mm) ^^m^^Ai (i^^m) 
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